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The Paris Agreement released in the Paris climate conference on December 12th 
2015 heralds that the global energy and environment governance has entered a new 
stage from both depth and breadth. Traditionally, the academics and policy makers 
focused on energy- and pollution- intensive industries when tackling environment 
issues. After the Agreement, the implementation of emission-reduction policies needs 
more extensive cooperation and mobilization. Therefore, the research perspective 
should cover all the industries instead of only energy-intensive ones. 
Under this circumstance, this dissertation firstly gives an overview of China’s 
food industry, from both economic and energy-environment perspective; then 
analyzes the driving forces of CO2 emissions in the industry based on SDA method in 
an input-output framework. The decomposition results reveal that energy intensity 
effect is the most important factor mitigating carbon emissions in food industry. A 
comprehensive method of IDA and PDA is adopted to decompose the energy intensity 
of China’s food industry，and the results verify the significant effect of energy 
efficiency improvement on decreasing energy intensity in the industry. Then the total 
factor energy environment efficiency of China’s food industry has been measured 
based on a metafrontier SBM model, and the energy-saving potential is calculated. 
Inter-factor substitution effect plays an important role in industrial energy saving 
and emission reduction. And the adverse impact of energy rebound effect on energy 
saving should be taken into consideration. This dissertation calculates the substitution 
effect between energy and other input factors in China’s food industry, and estimates 
the direct rebound effect in the framework of translog cost function. Moreover, the 
relationship between direct rebound effect and substitution effect has been proved by 
theoretical derivation. 
Based on the empirical study, this dissertation tries to establish a paradigm of the 














 includes: firstly find out the direction and emphasis of energy environment 
governance in an industry by decomposing the driving forces of carbon emissions and 
energy intensity changes; then analyze the substitution effect and rebound effect to 
complete the whole research for carbon reduction and energy efficiency improvement 
at industrial level. The establishment of this paradigm should make policy suggestions 
more effective and targeted. 
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